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WHAT IS CLAIMED IS: 

1 . V A method of manufacturing a semiconductor device 
having a noYi-volatile memory cell transistor with a control gate 
stacked on k floating gate through an oxide film and a MOS 
transistor on the same semiconductor substrate, said method 
comprising th\e steps of: 

simultaneously forming the oxide filmon the floating gate 
of the said nonVvolatile memory cell transistor and a gate 
insulating film of the MOS transistor in a single thermal 
oxidation step. \ 

^2. A methoo of manufacturing a semiconductor device 

having a non-volatile memory cell transistor with a control gate 
stacked on a float ing \gate through an oxide film and a MOS 
transistor on the same \semiconductor substrate, said method 
comprising the steps of :\ 

forming a silicon (Ei) layer on the semiconductor 
substrate; \ 

removing said Si layer\on a region of said MOS transistor 
gate where a gate insulating\ film is to be formed; 

forming an oxida tion-reais tant film on a region of said 
semiconductor substrate except\the regions where the control 
gate of said non-volatile memory Aell transistor is to be formed 
and where the gate insulating filV of said MOS transistor is 
to be formed; \ 
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forming the oxide film by thermal oxidation on the region 
where the floating gate is to be formed; and 

removing the remaining oxidation-resistant film, 
whedeby the oxide film on the floating gate of the said 
non-volatile memory cell transistor and the gate insulating film 
of said MOS\ transistor are simultaneously formed. 

3. A\ method of manufacturing a semiconductor device 
according to cLa-Lm 2, wherein said oxidation-resistant film is 
a silicon nitride film. 

4. A method of manufacturing a semiconductor device 
having a non-volatile memory cell transistor with a control gate 
stacked on a floating gate through an oxide film and a MOS 
transistor on the same semiconductor substrate, comprising the 
steps of: \ 

forming a firkt silicon (Si) layer on the semiconductor 
substrate; \ 

selectively etihing said first Si layer formed on a region 
where the gate insulating film of said MOS transistor is to be 
formed, thereby removiing it; 

covering an entirle surface of the semiconductor substrate, 
inclusiveofasideof satdfirstSi layer exposed by the selective 
etching, with an oxidation-resistant film; 

selectively removing said oxidation-resistant film on a 



region where the gate insulating film of said MOS transistor 
is trobe formed and selectively removing said oxidation-resistant 
film ion a region where the floating gate of said non-volatile 
memo ryV trans is tor is to be formed; 

forming the oxide film by thermal oxidation on the region 
where saia floating gate is to be formed and forming the gate 
insulating jfilm on a region where said MOS transistor is to be 
formed; \ 

removingVthe remaining oxidation-resistant film; 

removing tiae remaining first Si layer using said oxide 
film as a mask, tkereby forming the floating gate of said 
non-volatile memor A cell transistor; 

forming a tunneYing insulating film of said non-volatile 
memory cell on the entiAe surface of the semiconductor substrate 
inclusive of the surface of the gate insulating film on the region 
where said MOS transistor is to be formed; 

forming a second Si layer on the entire surface of said 
semiconductor substrate; arki 

selectively etching saVd second Si layer so that the 
control gate of said non-volatile memory cell and the gate of 
said MOS transistor are simultaneously formed. 

5. A method of manufacturing a semiconductor device 
according to claim 4, further comprising the step of selectively 
removing said tunneling insulating \film formed on the gate 



insulating film on the region where said MOS transistor is to 
be Vormed. 

^6. A method of manufacturing a semiconductor device 
according to claim 4 or 5, wherein said oxidation-resistant film 
is a siliycon nitride film. 

7. \ A method of manufacturing a semiconductor device 
having a non-volatile memory cell transistor with a control gate 
stacked on a floating gate through an oxide film and a MOS 
transistor on the same semiconductor substrate, said method 
comprising the sneps of: 

forming a fiAst silicon (Si) layer on the semiconductor 
substrate; \ 

forming an oxidation-resistant oxide film on said first 
Si layer; \ 

selectively removing the oxidation-resistant film on a 
region where said floating gate is to be formed; 

selectively etching\said first Si layer of said MOS 
transistor on a region wheAe a gate insulating film is to be 
formed, thereby removing it\ 

forming the oxide film bV thermal oxidation on the region 
where the floating gate is to Ibe formed, the gate insulating 
film on the region where said M©S transistor is to be formed 
and an oxide film piece on the sVde of said first Si layer; 



bremoving the remaining oxidation-resistant film; 
removing said remaining first Si layer using said oxide 
film at a mask, thereby forming the floating gate of said 
non-voJlatile memory cell transistor; 

firming a tunneling insulating film of said non-volatile 
memory cell on the entire surface of the semiconductor substrate 
inclusivW of the surface of the gate insulating f ilmon the region 
where said MOS transistor is to be formed; 

forking a second Si layer on the entire surface of said 
semiconductor substrate; and 

selectively etching said second Si layer so that the 
control gate of said non-volatile memory cell and the gate of 
said MOS transistor are simultaneously formed. 

of manufacturing a semiconductor device 
wherein a gate of said MOS transistor is 
oxide film piece. 

9. A method of manufacturing a semiconductor device 
according to claim 7, further comprising the step of selectively 
removing said tunneling insulating film formed on the gate 
insulating film on\the region where said MOS transistor is to 
be formed. \ 

10. A method\of manufacturing a semiconductor device 



8. Aunethod 
according to claim 7 , 
formed to coven said 
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according to claim 7 , 8 or 9, wherein said oxidation-resistant 
film\is a silicon nitride film. 
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